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INTERIM MEASURES 
WORK PLAN 

1.0 PROJECT OVERVIEW 

Solutia Inc. Nitro Site 
Nitro, West Virginia 

This Interim Measure (IM) Work Plan (WP) has been prepar~d purslllU1t to the Site Resource 
Conservation and Recovery Act (RCRA) Corrective At?ti.on Permit, I.D. WV039990965 
(Permit), Section E.2, "Interim Measures." 1his WP pre~nts ·a basis for.·a -recomrnended Scope 
of Work (SOW) to be completed as IMs for the Solutia Nhro, West Virgin\aJacility (Site) soils 
and groundwater. The proposed IMs will be c~mpleted as part of the c(jp.tinuiiJ.g RCRA 
Corrective Action program at the Site. The IMs<are . ~signed to be compatible \with future site 
redevelopment options and anticipated final RCRA Correctiv~ ·Measures. The purpose of this 
WP is to present an overview of the current Site conditions and to provide details related to the 
proposed IMs for Site environmental megia. 

An IM Effectiveness Monitoring Plari · luis .\,een develope<:L_ '9 be initiated following 
implementation of the SOW. The purpose ()fthe mdnitpr4Ig plan is to assess the effectiveness of 
the IMs toward achievement of the objectives for S-ite· eil\ikonmental media. This monitoring 
plan is discussed in Sectio~J~O~ .. . 

~ .- .. • .. . 

1.1 Site Descripti()-' 
.·• 

Solutia's Site, formerly ~~_.:a~=··f1e.::?LSYS., ~~rl~a L.P. (Flexsys) Nitro, West Virginia, is 
located along :the·~om. (right.~cending).'battk of the Great Kanawha River (Kanawha River), 
approxi.Il)~t~ly one~haif; ~le n~; .of the City of Nitro in Putnam County, West Virginia 
(Figurt( ':Ll). The Site is ;a former c:P,~mical manufacturing plant, which began production of 
various ·'c~lJ.!ical compoundii'in the e~ly 191 Os and continued until mid-2004. From mid-2004 
through rie~.e:mber 2005, ·.~ operating facilities were shut down, decommissioned and 
dismantled tO ~e. :: 

The Site encompass~. approximately 122 acres and is divided into two separate areas by 
Interstate 64: 1) a sdutbem area encompassing approximately 76 acres, which was the former 
Process Area (P A) an~; 2) a northern area, encompassing approximately 46 acres, which was the 
former Wastewater Treatment Area (WTA) and included the wastewater treatment plant and 
wastewater impoundments. 

Characterization Information on soils, groundwater, sediments and surface water obtained during 
performance of RCRA Facility at the Site has been used to divide the Site into the following 
four areas to facilitate development of the Conceptual Site Model. 
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• Area 1 - Source Areas; 
• Area 2- Former Manufacturing Areas; 
• Area 3- Non-Manufacturing Areas (Parking, Administration, Warehousing and 

Undeveloped Land, and; 
• Area 4 - Riverbank. 

These areas are further described later in Section 3.0 Conceptual Site Model. 

1.2 Historical Site Use 

Chemical production began at the Site in 1918 when the Utiited 'States Government started 
producing smokeless powder (nitrocellulose) for use in World War I. Nitrocellulose production 
ended in 1921 when the Site was purchased by the Rublter. Seivices Comp~y and used for the 
manufacturing of chloride, phosphate and phenol compounds. Monsarttp Company (Old 
Monsanto) purchased the facility in 1929 from .:Rubber Se,rvices Company _ and added the 
manufacture of flotation agents, pickling inhibitors, 'anti-oxidrui~~ anti-skinning, wetting agents, 
and oils to the existing production operations in the 193os: · · · ·· · 

Old Monsanto continued to expand operatkms at the Site and ~elerated its growth in the 1940s, 
including the production of 2,4,5-trlohlQ,r()phenoxyacetic' ;:aci~ (2,4,5-T) and sodium 
trichlorophenoxyacetic acid. A byproduct ofthe·,p~oduction of2,4~5~T is the creation of2,3,7,8 
tetrachlorodibenzo-para-dioxin (TCDD). TCPD ha$:i·b~n d~tected in surface soils at the Nitro 
Site. Production of the herbi9i4e 2,4,5-Twas ip.i~d at pil9.tscale during the summer of 1948; 
plant scale production bega.ld~i;.fQ~tober 1948 itkBuilding 34~· · As the demand for the herbicide 
increased during the V~tnam W~~·~:~ new integrated facility in Building 92 was constructed and 
came online in AuguSt lfl~. Proq~tion of the he~.Q!cjde continued until demand for the product 
eased and production c~ at~ ... Site in 1969i: ' Several of the units associated with the 
production ofthe· h.~rbicide\vf4-! ~decont~iQated, demolished and buried on site during the early 
1970s. · .: .:: > · ·· ·. : . ·· · 

. . ~ -~ ... ,,, . ,, 
The m~l:lfacturing of rrtb~r cherrtf9'.lJs initially comprised about 65 percent of the Site's 
operations;· ·: The product lin~fwas diversified with new additions over the years, including the 
aforementidn:~ herbicide pr~ction ·and an animal feed nutritional additive in addition to rubber 
chemicals incl'tiding vulc~ti.on accelerators, vulcanization irihibitors and anti-oxidants for 
miscellaneous rubbP.f prodq.efs. A variety of raw materials were used in the multiple chemical 
production processes,_:'~ed out at the Site over the years, including inorganic compounds, 
organic solvents, and q.ther organic compounds. 

All production operations, maintenance and facility management of the Nitro plant were 
transferred to Fle:xsys in 1995. Tiris transfer agreement included the entire Site and substantially 
all of the assets except the improved real estate and certain limited manufacturing assets. The 
RCRA Permit was modified (Class I modification) to reflect the change in permittee status from 
Old Monsanto to both Old Monsanto and Flexsys. In 1997, Old Monsanto spun off its chemical 
businesses to a newly created company called Solutia Inc. (Solutia). The equity acquired by 
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Solutia included Old Monsanto's interest in Flexsys, including the Nitro facility, as well as Old 
Monsanto's solely owned assets and liabilities at the Nitro Site. Assets included the real Site 
property while liabilities included responsibility for RCRA Corrective Action. In 2000, Old 
Monsanto entered into a merger and changed its name to Pharmacia Corporation (Pharmacia). 
Also in 2000, New Monsanto , based on the previous agricultural division of Pharmacia was 
incorporated as a standalone subsidiary of Pharmacia. In 2002, New Monsanto was spun from 
Pharmacia as a separate company. Pharmacia became a subsidiary of Pfizer in 2003. 

In October 2003 Flexsys made a business decision to cease all cheiilical production at the Nitro 
facility. Activities began during the second quarter of 2004 to.dlsmantle, decontaminate, and 
remove all surface structures including the wastewater treatm€;tlt plant facility. Demolition was 
completed in December 2005. · ·. 
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2.0 SUMMARY OF SITE CONDITIONS 

Past site investigations, performed for the RCRA Facility Investigation (RFI) at the Site are 
sununarized in the February 16, 2007, Expanded RFI (ERFI) Report. One conclusion of these 
investigations is that TCDD is migrating from the Former 2,4,5-T Manufacturing Area, the Past 
Disposal Area (PDA) and the Closed Wastewater Impoundments via the groundwater and/or 
surface water pathways and discharging to the Kanawha River (see Figure 2.0 for locations of 
areas and groundwater wells). Another conclusion is that tetrachloroethene (also known as 
perchloroethene or PCE) or its breakdown products (trichloroethylene er TCE; dichloroethene or 
DCE; and vinyl chloride or VC) are migrating from the. ·Former Rubber Chemicals 
Manufacturing Area (Source Area) via the groundwater pathway and discharging to the 
Kanawha River. Migration of these constituents via the groundwa~er and/or surface water 
pathway is discussed below. . · · 

2.1 TCDD Migration 

2.1.1 Groundwater Pathway 

TCDD migration to the Kanawha Riv~r via the ground~~ter pathway was evaluated by 
collecting high-volume groundwater SatnP.~e.s during April, · M~y, June and July of 2008. 
Groundwater samples were collected from :~evel,i,> exi::;ting TCDD. t.Wgration well pairs and two 
existing plume stability well pairs located · in the 'P'J\;.an4 four existing TCDD migration well 
pairs and two new TCDD migration well pairs ir.rsfulled in -the WTA (Figure 2.0). Average 
concentration data from these ·monitoring well!) ·were use4to determine the TCDD Toxicity 
Equivalent Quotient (TEQ) flux fipm the PA (iricl.uding the PDA) and the WTA to the Kanawha 
River via the grounp.W~~.:pathway .~ shown below: 

A VE~q~ ~CD~:, (~· T'Ed):Q~D~~~Joiiiver via the Groundwater Pathway 
; . ·· :·:. ':. : ·. · (2008/3008 database) 

· .. . · .. · .. :· :·:·,· 

TCDD Sout~_e'4'rea and Migration:f~hway 
•.' ;. 

.:·,:·.:: 

Shallow Ground~.j~r: .. 

• Process Area '~<' ·: , 
• Past Disposal Area · · 
• Wastewater Treatment:;.Area 

Deep Groundwater 

• Process Area 
• Past Disposal Area 
• Wastewater Treatment Area 

, .art)Undwater 
·:.:Discharge to 

· Surface Water 
(GPD) 

36 
206 
328 

7,017 
2,447 
9,049 

Average Dioxin TEQ 
Concentration 

in Groundwater 
(pg/L) 

0.067 
0.153 
0.654 

0.008 
0.037 
0.195 

Dioxin TEQ Flux to 
Kanawha River via 

Groundwater Pathway 
(uglday) 

0.0000 
0.0001 
0.0008 

0.0002 
0.0003 
0.0067 

Total Average Dioxin TEQ Flux to the Kanawha River via the Groundwater Pathway 0.0081 uglday 
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Based on this evaluation, the average TCDD flux (as TEQ) from the Site to the Kanawha River 
via the groundwater pathway is 0.05 percent of the 16.5 ug/day "safe loading level" for TCDD as 
defined in the TCDD Total Maximum Daily Load (TMDL) Report1 for the Kanawha River. 

2.1.2 Surface Water Pathway 

As required by Site NPDES Permit No. WV0116181, Solutia currently collects quarterly 
storm water samples from Outfall 001, which is located in the P A and Outfall 003 located in the 
WTA. Monthly stormwater samples are collected from Outfall OQ2. also .located in the WTA 
(Figure 2.0). Stormwater sampling data, collected from the three. oytfalls in 2007, were used to 
determine TCDD flux from the Site to the Kanawha River via the s\irf.ac~ water pathway: 

TCDD Migration to the Kanawha River via the St~r(ace Wate; P~thway in 2007 

Average 
Stormwater . 
Discharge to 

TCDD Source Area and Migration Pathway Surface Water 

Process Area 

• Outfall001 

Wastewater Treatment Area 

• Outfall 002 
• Outfall 003 
• SbeetFiow 

(GPD) 

u7;ooo ·. 

3,000 . 
15,000· 
13,000 . 

Maximum TCDD 
. Conceqtration 
· in Storrilwater 

: fpgiL) 

2.3 

1s:s 
2.3 

18.5 

Maxim9m TCDD Flux 
to Kanawha River via 

Surface Water Pathway 
(uglday) 

1.203 

0.200 
0.134 
0.908 

Total TCDD FIUJ; tQJhe Kanawha Riv~~ ~ia the Surface Water Pathway • ~. '/ ::'-- .·· > :. I ·\·:·.~.~::::.' . . ·r 

2.445 uglday 

This analysis. de~~~trates ili~~:ibe maximhrr(;TCDD flux from the Site to the Kanawha River 
via the ~tface watei·_i,~tlnvay is l.4;9.percent of the 16.5 ug/day "safe loading level" for TCDD. . . . · ' _ .. 

·:. '·· · 

2.2 Sout~e Area Migrati.()!P 

A Source Areaw~. detected k,the Former Rubber Chemicals Manufacturing Area within the PA 
("Source Area") ~g the .CA-750 Groundwater Envirorunental Indicator Site investigation 
conducted in 200f"~e .f.i~e 2.0). The source consisted primarily of tetrachloroethene (also 
known as perchloroeth)d~ne or PCE) or its breakdown products (TCE, DCE and VC). Maximwn 
detected PCE, TCE, DCE and VC concentrations in the Source Area were 12,000 ug/L; 14,000 
ug/L; 56,000 ug!L and 17,000 ug/L, respectively, in 2Q03 and 3Q03. Chlorobenzene (12,000 
ug!L), ethylbenzene (12,000 ug/L) and xylene (36,000 ug!L) (maximum concentrations) were 
also detected in this Source Area. 

1 
''Dioxin TMDL Development for Kanawha River, Pocatalico River and Armour Creek, West Virginia", dated September 14, 

2000, prepared for U.S EPA Region III by Tetra-Tech. Inc. (see Page 42) 
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A plume stability evaluation performed for the ERFI from 2Q05 to 3Q06 confirmed the presence 
of a chloroethene Source Area in the Former Rubber Chemicals Manufacturing Area. However, 
PCE was no longer present and maximum detected concentrations of TCE, DCE and VC were 
3,800 ug!L, 73,000 ug/L and 15,000 ug/L, respectively. Chlorobenzene, ethylbenzene and 
xylene were still present in this Source Area at maximum concentrations of 11,000 ug!L, 720 
ug/L and 670 ug/L, respectively. 

Quarterly Plume Stability Monitoring has continued at the Site since the ERFI sampling was 
completed in 3Q06. In 2Q09, TCE, DCE and VC maximum concentration in the Source Area 
was 1,400 ug!L, 61,000 ug/L and 7,100 ug/L, respectively. Th~ PCE breakdown products 
were also present in downgradient monitoring wells adjacent t~ the:;K~awha River at maximum 
detected concentrations of 1,900 (GW-4A/B); 27,000 ug/L (GW-9 AlB). and 3000 ug!L (GW-11 
AlB), respectively (Figure 2.0). Chlorobenzene, ethylbel)lZene and xyleli.e:~~ere also present in 
the Source Area at maximum detected concentratio~· o:f'l ~600 ug!L, 160 ·.uwr- and 51 ug!L, 
respectively. However, in downgradient monitqring wells, .chlorobenzene and. xylene were 
detected at a maximum concentration of 350 ug/L.:{M:W-10 41J3) and 6.6 ugiV (MW-0 AlB) 
respectively while ethylbenzene was not detected. · 

Surface water sampling performed for t:he 2003 CA-750 GrQ!Jlldwater Environmental Indicator 
Site investigation demonstrated that gro~~~ter discharges ftcnn. the P A did not result in an 
exceedance of West Virginia Ambient :erolin<.lwater Quality Crttena (WV A WQC) in the 
Kanawha River. · ' ; · · ., 

Nitro Facility Sew.¢1';Sy~t~m 
' • - . . •. :.:~ :::. 

2.3 
·,~'-','. . 

Solutia, Flexsys ~9,:·i).e~.Agencies .. . ~arties) reached an agreement in 1995 on how the Facility 
Sewer System Solid W~~~ ~an4e~ent Unit (SWMu) would be addressed. The agreement 
among the Parties was based:Qil-~e'f~ll~Mng dQvlllD.ents: 

' . ;: ::'::)=·:\::' : : ·,: :;·.;:.. ·--:: < <· ... 

''Facility) $ewer ·S~~m Stabilization Work Plan," Roux Associates, Inc. 
-:-,_:. August 5,1994. ·· · . ' 

• ·• '·~ , "Sewer Stib..i'ii'z.ation .Measures Evaluation Report," Roux Associates, Inc., 
.May 30, 1995;~~.Jhis report presented a comparative analysis of conceptual sewer 

• 
· -~J:>i.lization ~sures alternatives. 
"D .. led SOwer Stabilization Measures Plan, Roux Associates, Inc.," 
Nove~~r -;.7, 1996. 

'',":·, :.· ... 

The agreement among the Parties was that Flexsys would fund an estimated $25 Million 
Stabilization Measure to install above grade process sewers, eliminating the use of the below 
grade Facility Sewer System for process wastewater streams, in lieu of further characterization 
and investigation of the Facility Sewer System SWMU. · Installation of this Stabilization 
Measure pursuant to the November 27, 1996 Work Plan was nearing completion when the 
decision was made by Flexsys in October 2003 to discontinue operations at its Nitro facility. 
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As stated earlier, the decision in October 2003 to discontinue operations at the Nitro facility was 
followed by decontamination and dismantling of all surface structures to grade in 2004-2005. 
Any potential for the Nitro Facility Sewer System to intercept the groundwater and to provide a 
direct pathway to the river was eliminated as an element of the 2004-2005 Site demolition. 
During the facilities demolition phase, the Nitro Facility Sewer System was physically blocked 
with concrete at each drop inlet and manhole (~125 locations) throughout the Site. In addition, 
each Nitro Facility Sewer System outfall at the river was also physically blocked with concrete. 

2.4 Sediments 

Pursuant to an agreement between New Monsanto and Solutia;· res.J?<?.p.sibility for the historical 
Kanawha River sediments and any required actions related to these sediments to protect Human 
Health or the Environment will be the responsibility of:New Monsanto·.· Pursuant to a United 
States Environmental Protection Agency (USEPA) CERCLA orde~, New M;o~~anto is currently 
conducting studies on a section of the Kanawha Riyer which includes the aiea.:·~jacent to the 
Site. Kanawha River sediments are among the issue~>subject to that investigation. 

2.5 Conclusions 

2.5.1 TCDD 

TCDD is migrating to the Kanawha River from Uu(·':l;r9rwer 2,4,$-T Manufacturing Area, the 
PDA and the Closed Wastewater Impowid:tne~ts · via··;·~·: groundwater and surface water 
pathways. Although TCPOJl~ ;i~ less than 15 petcent ofth,~ ·''safe loading level" (16.5 ug/day), 
migration from these :s&mce ar~~ · should be CQntrolled because the WVAWQC for 2,3,7,8-
TCDD in the Kan~wbai:J8ver is 0.014 pg!L, a ~tsry l_ow number established to protect human 
health. . .;. .. . .: 

2.5.2 PCE 
) ~ 

. ···. .. ··, ·. 

~ . : . 

. ~- . . ': . . . 

PCE breal\.down products (TCE, DCE ·arulVC) are migrating from the Former Rubber Chemicals 
ManUfac~g Area and dis9harging to the Kanawha River via the groundwater pathway. Even 
though TCE-::, ·e.~ncentrations_.: ~j;n the Kanawha River downgradient of the Former Rubber 
Chemicals ManUfacturing ~a are below the 81 ug/L WV A WQC, migration from this source 
area should be controlled to ensure that this criterion will continue to be achieved. . . . . - . ~ . . . 

2.5.3 Potential lmp.ad on Aquatic Life 

While West Virginia has no specific aquatic life numeric criteria for TCDD, the Kanawha River 
is protected by the application of a warm water aquatic life use designation and the protection 
offered by the applicable narrative criteria. In addition to meeting the applicable contact 

2 Administrative Order by Consent for Removal Action, EPA Docket No. CERC-03-2004-0l?lDC, Kanawha River 
Site, West Virginia 
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recreation criteria in the area adjacent to and downstream of the properties, the · TCDD 
concentrations in the river must be conducive to the establishment of aquatic communities. 

<" 
TCDD concentrations which can be expected to affect aquatic life have been evaluated in several 
studies summarized by the USEP A in 1993. This interim report on assessment of environmental 
risks (EP A/600/R-93-055) suggests that amphibians and invertebrates are much less sensitive to 
TCDD than fish, and that a water column concentration of 0.6 pg/1 (conservative value based on 
particulate organic carbon concentration) would equate to a low risk of P,ann to aquatic life. As 
this number is well above the state's drinking water and contact recr:eation· criteria, attainment of 
the water column standards should adequately protect aquatic life_ . . · . .. , 

It is well documented that the water column concentrations will peak 4w.ing higher flow events 
with the suspension of river sediments. The load to t!J.~~Uo/~tly in place due to 
sediment-associated TCDD is being addressed by ()ngoing remediatlQl'i) Hy New Monsanto. 
Subsequent to Site IMs described herein, overall Ofl:-gom ~g t6 •O,le river will be 
substantially reduced and will minimize additional iO,OO,ing to ·.1h~ sediments. A'S ihe currently 
estimated TCDD loadings represent a fraction ofthar~rd¢~ th.e Site in the TMDL (-14% of 
"safe loading"), future loadings are considered to be pr()t~ctive of sediments which redeposit 
after the Kanawha River remediation. Ad.9itionally, due to' i\ie _patchy distribution of sediments 
and the pelagic nature of fish, the more sensi~jv~ aquatic receptdt, s~dim~nts in the vicinity of the 
property represent a fraction of the food ·wj)p~y~ · Therefore, the _potential for harm to aquatic 
communities is unlikely to be a significant ~thway - ii,i:ibeKanawha River and protection of the 
water column for contactrecreation should af(~rd ~ neces~ level of protection to the aquatic 
1

·~:. . . ,.' . ' 
lJ.e. 
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3.0 CONCEPTUAL SITE MODEL 

Existing information on source areas, soils, groundwater, sediments and surface water, obtained 
during performance of RCRA Facility Investigations and Interim Measures at the Site was used 
to develop the Conceptual Site Model (CSM) described in this section. This CSM divides the 
Site into four areas: Area 1 - Source Areas; Area 2 - Former Manufacturing Areas; Area 3 -
Non-Manufacturing Areas (Parking, Administration, Warehousing and Undeveloped Land); and 
Area 4 - Riverbank (Figure 3-1 ). 

3.1 Area 1 - Source Areas 

Area 1 consists of two former manufacturing areas (the Forrrier 2,4,5-TManufacturing Area and 
the Former Rubber Chemicals Manufacturing Area); thre~' waste disposaf\~c~s (PDA, Old Nitro 
Dump and Former 2,4,5-T Production Building Demdlition Debris DispQ~ Area); and six 
closed surface impoundments in the WTA (Waste Pond~ Limestone Bed,: Surge Basin, 
Equalization Basin, Emergency Basin, and A3 Basin)." The Former 2,4,5-T ManUi,'actUring Area, 
the Former Rubber Chemicals Manufacturing Area and~, PDAare .. located in tbfi· P A. The Old 
Nitro Dump, Former 2,4,5-T Production Building Deni~ii~<m Debris Disposal Area and the 
closed surface impoundments are located.in the WTA. Figuf~3-1 and 3-2 show the areal extent 
of Area 1 along with the location ofthe iric}i~d~ source areas.·· ·· . 

.. ...... ·· .. · ··· . ' 

Process Area- Previous IMs performed in. the ·:f~r .Z,4,5-T ~Manufacturing Area (gravel, 
asphalt and concrete covers) and the PDA (soi~ .and:_gravei'~g'M.,f).liave improved conditions such 
that it is currently protective o.fSit~ users. How~ver, becaus~· TCDD and other COCs are present 
in these Source are~; . addition~L protectivenes.s could be attained by replacement of these 
temporary covers wiili ;nore durable, low-pern:le~bility cover as an additional IM. Such an 

• • • ~.: • ~ •• _,y • • . ," , ' 

engineered cover would e~~~e lol's~t~rm preventio~·ofhuman exposure to source area soils and 
wastes and lo.D:~~lepn contrOJ}Q{ :t'GDti~~()-9- ·:fiom these source areas to the Kanawha River 
via the sur(~eW:at¢r:;p~way. · ' ' ::. , ·· ' ·· .. - · 

., -..... -__ :-~'-:- .. _. .-

Install~on of a low-perm~ility cap ~d barrier wall around the PDA would physically contain 
impacted· soil~ and wastes an4·preveridnigration of TCDD from this source area to the adjacent 
Kanawha Ri~~ ..yia the groun4\vater pathway. 

• •. ':-.; ·"•t "· 

· ... ·. : 

Impacted ground'W~r is migrating from the PCE source in Area 1 and discharging to the 
Kanawha River. Mi~Y,9t1 'of PCE and its breakdown products (TCE, DCE and VC) from this 
source area could be · ~~ritrolled by installing a low-permeability cap and barrier wall at the 
Former Rubber ChemiCals Manufacturing Area. 

Wastewater Treatment Area - Previous 1M soil covers on the two closed waste disposal areas 
and the six closed impoundments in the WTA are currently protective of Site users. However, 
long-term permanent protection of Site users could be achieved by installation of additional IMs 
composed of low-permeability covers over these closed impoundments and waste disposal areas. 
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In June 2003 a seep was observed coming from the A3 Basin. The seep was hypothesized to 
have originated from unusually heavy rainfall beginning in May and June 2003 in the southern 
WV area, causing the 1-foot soil cover over the stabilized sludge in the A3 Basin to become 
saturated. As the water in the saturated soil cover traveled toward the lowest elevation point in 
the Basin cover, the soil became supersaturated and the seep broke out on the ground surface. 
The interim measure consisted of placement of a 40 mil. HDPE synthetic rain covers over the 
entire A3 Basin area over an additional soil cover of approximately 2 feet over the lowest point 
in the Basin to maintain a slope of 1% minimum. The seep has not re-occurred and water levels 
below the basin have dropped significantly. 

3.2 Area 2- Former Manufacturing Areas 

Area 2 is comprised of the former manufacturing areas in the PA that ·are not included in the 
Former 2,4,5-T Manufacturing Area and the Former Rubber Chemicals MC\Dufacturing Area 
(Figures 3.1 and 3-2). Stormwater discharging from Area 2_ to the Kanawha:.River does not 
exceed the Site's NPDES Permit limits because air:eaf'li~r IM, utilizing flow control; gravel and 
vegetated covers, gravel berms and silt fences along \vith eJdsting concrete -building slabs, 
asphalt parking lots and roadways, has effectively isol'at~ : surface water runoff contact with 
underlying soils. Long-term protection of public health and:th~ environment could be achieved 
in Area 2 by installation of an additional lM.9Qmposed of a permanent; permeable soil cover to 
provide a more robust protection from hu.nlan:contac;t.with surface,f)Oils and limit entrainment of 
TCDD in stormwater runoff discharging to th.~ KanlrwhlJ-Riyer. · 

. .· '. •· .-:-.·. 
·'. 

Area 3 - Non Man$~tu..r.ing Areas ··.~ 
~. . . - ~., 

. ,.· •• .• :< .• ,":'- • . 

3.3 

Area 3 consists of· :iahd in th~:_:·PA and WT A that was used for parking, administration, 
warehousing or left und~e~oped (.fj.gures 3.1 and ~.2). Soils in the PA and WTA are currently 
protective of hll!P-~ health ~eefjt· :ror:: rqpD .. ~ncentrations at the P-07 surficial soil sampling 
location in -the.:'·PA."Md,~e W~~- ,soil sampling .location in the WT A3

. Risks associated with 
these so!l,:sampling l~Ans coM~ .. '~ controlled by additional Interim Measures consisting of 
consQ~tjon of these sOilS·:~ thin th¢,~~A followed with installation of a permanent, permeable 
soil" cove~~~ ; .. As discussed<~~ve, ~ ·PDA can be contained by a barrier wall and a low-
permeabilifY,cap. "(' . · 

.·, . ,.., . 

3.4 Area 4 -~er Ban~_ ~' 

Area 4 is the exposed~ of the Kanawha River along the entire P A and the southern portion of 
the WTA (Figures 3.l'and 3.2). In 2003, an Interim Measure was performed on the river bank 
adjacent to the PDA to remove residue seepage material and stabilize the slope by installing 
geotextile and rip-rap armor. Additional improvements in the stability of the river bank could be 
attained by installation of an additional IM consisting of clearing and grading of the bank, 
followed by placement of geotextile and rip-rap armoring along the entire exposed river bank in 
the PA and the WTA. 

3 "Expanded RCRA Facility Investigation Report'', dated February 16, 2007 Potesta and Associates, Inc. 

Interim Measures Work Plan (Ol01-0I-0081-700A November 3, 2009 Page 10 



~ 
;j 

I 
{, 
::>~ 
! ' 
t~ 

;~:'< 
~ 

~V:-·1 

~~ 

_.{f I 
4'1 

0 

FORNER 2, .. ,$-T 
NFQ AREA 

~ 

HUB INDUSTRIAL PARK 

) 
GRAPHIC SCALE 

~ D AREA 1 - SOURCE AREAS 

AREA 2 - FORNER MANUFACTURING AREAS 

ID AREA 3 - NON-MANUFACTURING AREAS 

- ARE:A -4 RIVE~BAHK 

PCE SOURCE AREA 

RUBBER CHEMICAL loiAHUFAC'TURING AREA 

- FORNER 2,4,5-T MANUFACTURING AREA 

....,~~ 
8'\St *PPHO PIIEP.AA£rl fff f'MQTO SCENCE, lNC l'liOW AERMt. PMoTooltAA-W lM.lEC> 2/17/&5. 
~QUI:NT REV50N5 OOMIUTUI Ill' ~ NoDICII LP. 

FIG 3.1 
CAll File No. 

BEL 
Drawn 

Dt.IL 
Chei:ki!if 

DNL 
Appro-

NOT TO SeAL£ 
SCQnh 

SEPT: ~9 

Ol-oo!II-7DilA 
~ 

j §~ ~ 
• i:34 

1ut 5 :., 
oCG . ~ ii 

~ .iH 
t ii.~ 
~ s= Cl.. .. 

~~ <no 
oBI! All> 
t:::t;; zw 
~31= 
I= -;:)Q 
-Jot 
Ot­cnz: 

...J 

~~ 
~0 

~m! 
<::::d::: 
:~len en 
cn:lj..J 
~~~ 
2a;t: 
A.lliii:W 

t!!~ 
~a 

!!:;. 
~~L~ 
~,oll~ 

mill i - L II ,;~~.1 



WASTEWATER TREATMENT AREA 
INTERIM MEASURES W /P 

CONCEPTUAL SITE MODEL 

I D Di~ 
~ 

,. 
~ 

,. 0 

~ ~ ~ ~ . .. ... 
;!! I I • 
!:! z g !') 0 

i z c: 
I "' ~ J: "' " ~ 

,. 
0: ~ c: 
~ ~ § 

~ 

~ 3! ,. z ,. " s ,. ,. 
~ 
"' 

SOLUTIA NITRO SITE 
NITRO, WEST VRCINIA ~POTESTA ~_,~~· 'J'Ot I lleae.t\la ._, II. 0........._ W¥ 1510. 

'tL (804) 141-1400 r.u: (304) au- eost 
1-:W:W~ ,.~..._ 



4.0 INTERIM MEASURES 

-4.1. Interim Measures Objectives 

Interim Measure Objectives (IMOs) have been developed for Site soils, riverbank, wastes and 
groundwater. The IMOs are premised on the Site remaining industrial or commercial. 

The CSM presented in Section 3 of this work plan divides the Site in~o four areas, which are 
summarized below and shown on Figures 3.1 and 3.2: 

Area 1 - Source Areas 

Process Area 
o Former 2,4,5,-T ManufacturingArea 
o Former Rubber Chemicals M~ufacturing Area 
o Past Disposal Area 

Wastewater Treatment Area 
o Old Nitro Dump -, . 
o Former 2,4,5-T Prd.4~f;\01,1 Building Demhlition Debris Disposal Area 
o Closed Surface lmpO:l.Uidni~nts 

1l:i Waste Pond . ,., . · 
• Limestone Bed · 
• ·: ;. < ~~ge Basin . 
• · · · Emergency Basin < 

' !I · EqU4.1iZation Basin 
• · A3~ip 

.... - . 

Area 2 - Form.erManufacturiilg Area~ ,, ··· .-. : . : . 
' " . ' 

Those.:pnftions of the PA, fe:n:p.erly ~~~tfar chemical manufacturing, that are not known source 
areaS or disilosal areas. · · ~ ' ' 

. _, ·-·\ 

• •• •·· 1, 

Area 3 - Non·-¥~~ufacturin;:Areas 

Land in the PA and WTA .that was used for parking, administration (offices) and warehousing or 
left undeveloped. · . ·· ·· 

Area 4 M River Bank 

Area 4 is the exposed bank of the Kanawha River along the entire P A and the southern portion of 
the WTA. "Exposed bank" is defined as the bank face extending from the top-of-bank to normal 
pool on the river (566') across the site as depicted on Figures 3.1 and 3.2. 
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The IMOs described in the following sections are developed specific to environmental media 
within each Site Area. 

4.1.1 Area 1 (Source Areas) 

Area 1 (Source Areas) IMOs, which are presented below, are designed to control the potential 
for human exposure to wastes and impacted soil and groundwater in the source areas, and; 
migration of TCDD and PCE (and its breakdown products) from the source areas to the 
Kanawha River via the groundwater and/or surface water pathways. . 

·. : 

• Prevent exposure of current and future Site U&ers an~f.pr trespassers to wastes, 
soils and groundwater in Area 1; · . 

• Control migration of TCDD from Area. l; .to the Kana:wh~tRiver such that the 
groundwater and surface water discharges. do riot exceed tl:ie -~~s~e loading level" 
for the Site; and · -'· 

• Control migration of PCE and itS ·br~dowti· products from ·Are~ 1 to the 
Kanawha River such that the groundw~te{ discharge does not cause an 
exceedance ofWV AWQC in the river. · · 

4.1.2 Area 2 (Former Manufacturing} 

Area 2 IMOs address migration of TCDD tctthe K.aji;w.Wl: River vi~ the surface water pathway, 
i.e., protect the river. IMOs fQr Area 2 include-:. . · · · :i 

• PreveQleXposure ·Qf.¢urrent and fuW£e Site users and/or trespassers to Area 2 soils 
and groUM,water; ~4 :· .··, . 

• Control migr~on. ~;J<;:P.D from Area 2 to the Kanawha River such that the 
sur~e waterdi®h,aiges ·~·• Jiot ~ceed the "safe loading level" for the Site. 

'' ,•, .·o ··:. I • -.-:. -.'· .. 

4.1.3 Area 3 (Non--~l!P:facfu~~ 
- . ;_~> ·" - . ..: 

~,_-:.', ;'~--:~-; .·_ :-1~ -~-~; 

Area 3 1s ·~tJ;l.~r undevelope4:tpropertr··or has been used primarily for parking, administration or 
warehousirig:,:.Th.e IMO for Area 3 is: 

"'-". .· .•. :\.. . ·;>,-· 
.. '• 

• Preven;t exppsures of Site users and/or trespassers to soils and debris. 

4.1.4 Area 4 (Riverb.ank) 

Area 4 is the exposed bank of the Kanawha River along the entire P A and the southern portion of 
the WT A. The IMO for Area 4 is : 

• Prevent exposures of Site users and/or trespassers to soils and debris. 
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4.1.5 Site-wide Groundwater 

USEPA's groundwater protection and clean-up strategy for RCRA Corrective Action is to 
address the greatest risks first and to make meaningful progress toward the ultimate goal of 
returning groundwater to its maximum beneficial use. USEP A also expects fmal remedies to 
control or eliminate surface and subsurface sources of groundwater contamination. The 
proposed IMs to control Site sources to groundwater will make progress consistent with USEPA 
strategy. 

Short-term IMOs for the Nitro site groundwater include: 

• Control site source areas and monitor concentrations of TCDD and PCE and its 
breakdown products to confirm improve~n~ ov'er time; aDd'·• .. · 

• Control site groundwater use. 

The West Virginia Groundwater Protection Act [wVCo~e § 22~12-4(b)] states that achievement 
of groundwater cleanup criteria will require reasonahie ~tio.:rts' ;to mitigate further releases of 
contaminants from SWMUs, impoundments and affectetwils, using the site boundary as the 
point of compliance, and reduction of CQntCl1Ilinant levels, as :~cticable, over time. Therefore, 
the long-term IMO for Site-wide ground:W~ter is achievement . of St&te and Federal Cleanup 
criteria. ': .. ··. · .. ;,/".;:.. .· · .. .. , '· 

4.1.6 Aquatic Sediments 
:-. ~ {.: :·:· 

. ' 

··---~·(._ .. . 
As described in sectioll2.4 ~~d~ents, New ~onsanto is currently conducting studies on a 
section of the Kanay.rh:~"i..ljver wh14.li:includes the ~a ;Wjacent to the Site. One outcome of these 
studies will be a determiil:~ti.qp. if a :~~ap,-up action·~~iequired to address the historical sediments 
along the Site. riy~;r bounda:tY ... , ruoi:l1g ~tll . P,tAer Kanawha River sediments. The following 
Solutia IMQs \Viii .~jly .t.o aquapC. .sedimen&· ·Iii: the area adjacent to the Site following any clean­
up actions by New Mb~a1n9 to ~e~s the historical sediments. 

. }, -: ··. ':. - _., • . ... 

• C~trol migrati,on ofTCDD from Area 1 to the Kanawha River such that the 
gr~}Vater :arid surface water discharges do not exceed the "safe loading level" 
for tlie. Site,;and; 

• Contro( tri'igration of PCE and its breakdown products from Area 1 to the 
Kanawha River such that the groundwater discharge does not cause an 
exceedance of the WV A WQC in the river. 

IMOs for all Site environmental media are summarized in Table 4-1. 
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Environmental 
AREA 

Media 

Soil/wastes 

~- Source Areas Groundwater 

Stormwater 

~-Former 
Stormwater 

Manufacturing Areas 

~-Non-Manufacturing 
Soils 

Areas 

~-Riverbank Soils 

Aquatic 
Riverbank - Along Site Sediments 
boundary -~normal adjacent to tbe 
pool Jtbc<v' 0 

Site (post-New 
Monsanto clean-up) 

Sitewide Groundwater Groundwater 

TABLE 4-1 

Interim Measures Objectives 
Solutia Inc. - Nitro, WV Site 

Interim Measures Objectives 
~ 

Short-Term Intermediate I Long-Term 

1) Implement Site Health and Safety Plan and Site security procedures to prevent exposure of 
industrial and construction workers and trespassers to source area soils and wastes prior to 1) Prevent exposures of current and future Site users and trespassers to soils and wastes 
and during the construction of Interim Measures. 

2) Control migration ofTCDD to the Kanawha River via the groundwater pathway such that 
2) Control Site sources and monitor TCDD, PCE, TCE, DCE and VC concentrations in 

the sum from all Site sources is below the "safe loading leve1"<2> for the Site. groundwater to confrrrn improvement over time following Interim Measures implementation .. 
3) Control migration ofPCE and its breakdown products to the Kanawha River via the 3) Control Site groundwater use until long-term CMOs are achieved. 
groundwater pathway to a level that is protective of surface water quality. 

4) Maintain compliance with the NPDES Permit<•> 
4) Control migration of TCDD to the Kanawha River via the storm water pathway such that 
the sum from all Site somces is below the "safe loading levet"<2l for the Site. 

5) Prevent exposures of Site users and trespassers to soils. 
5) Maintain compliance with the NPDES Permit<•> 6) Control migration of TCDD to the Kanawha River via the storm water pathway such that 

the sum of all Site sources is below the "safe loading levet"<2> for the Site. 

6) Implement Site Health and Safety Plan and Site security procedures to prevent exposure of 
industrial and construction workers and trespassers to Area 3 soils prior to and during the 7) Prevent exposures of current and future Site users and trespassers to soils. 
construction of Interim Measures. 

7) Implement Site Health and Safety Plan and Site security procedures to prevent ex.posure of 
industrial and construction workers and trespassers to Area 4 soils prior to and during the 8) Prevent exposures of current and future Site users and trespassers to soils 
construction of Interim Measures. 

9) Protect aquatic sediments adjacent to the Site by reduction in COC transport via 
8) Prevent COC re-entrainment and transport off-site by Site stonnwater 

improvements in groundwater and surface water quality pursuant to IMOs 2, 3 and 4 above. 

10) Determine if the Interim Measures are capable of achieving State and Federal 
9) Monitor groundwater downgradient of the Former Rubber Chemicals Manufacturing Area 

groundwater cleanup c.riteria0l or what additional actions are required for final RCRA and the Wastewater Treatment Area 
Corrective Measures 

(I) It is anticipated that an NPDES permit will not be required following Interim Measures implementation. 

Recommended Interim Measures 

(l) Low Permeability Covers over the Former 2,4,5-T Manufacturing Area; Former Wf A 
Closed Lagoons (Emergency Basin, Surge Basin, Equalization Basin, A-3 Basin, Limestone 
Bed); and 2,4,5-T Building Demolition Debris Disposal Area in the Wf A. 
(2) Containment ofPDA; the TCE Source area within the former Rubber Chemicals 
Manufacturing Area within the PA; and the Old Nitro Dump / Waste Pond within the WTA; 
Containment to consist of Barrier Wall.!l and Low Permeability Caps (compliant with 
WVJJCSRl-SubtiHe C) over the PDA; Pumping within the contained area to maintain 
inward gradient with on-site or off-site groundwater treatment; and pumping ofLNAPL _.,, 
within the PDA with off-site treatment. 
(3) Institutional controls restricting site uses to non-residential and prohibiting groundwater 
extraction for all reasons except monitoring. 
( 4) Monitor COC mass flux to the river. 

(5) Permanent , permeable covers - All areas of the Site without Low Permeability Caps 
(compliant with W\'33CSR1-Subtitle C) or Low Permeability Covers will receive permanent, 
permeable covers. 
(6) Monitor COC mass flux to the river. 

7) Same as Interim Measures No. 5 and No. 6 above. 

8) Riprap Armoring of the entire river bank in the former Process Area and over 
approximately the southern 2/3 rds of the former WfA river bank. 

9) IMs 1 thru 9 above 

(10) Additional Mcnitoring wells and Long-Term Monitoring- Annual PCE, TCE, 
DCE and VC monitoring in three well pairs downgradient of the Former 2,4,5-T 
Manufacturing Area and the Fonner Rubber Chemicals Manufacturing Area (GW -4 and 5 
and newly construct·~d well pair adjacent toNE comer of closed Firewater Lagoons). 
Annual TCDD TEQ monitoring in two well pairs downgradient of the wr A Impoundments 
(GW-18 and 19) 

<2> "Safe Load Level" for the Site established in the TMDL Report: "Dioxin TMDL Development for Kanawha River, Pocatalico River and Armour Creek, West Virginia", dated September 14,2000, prepared for U.S EPA Region ill by Tetra-Tech, Inc. 

(l) Achievement of groundwater cleanup criteria will require reasonable efforts to eliminate or mitigate further releases of contaminants from SWMUs, impoundments and affected soils and reduction of contaminant levels, as practicable, over time, to support reasonably expected use. These criteria may include the implementation of 
institutional and/or engineering controls. 

Area 1 -""S"ource Areas: Former 2,4,5-T Manufacturmg Area, Fonner Rubber Chemicals Manufacturing Area and Past Disposal Area in. tile Process Area and the Old Nitro Dump; 2,4,5-T Demolition Debris Area, Waste Pond, Limestone Bed, Surge Basm, Emergency Basin, Equalization --s-asin and A3 Basin in the Wastewater 
Treatment Area 
Area 2 - "Former Manufacturing Areas" are areas in the PA and WfA -never used directly for manufacturing or disposal -where the IMO is to protect the river fr<om storm water transport of TCDD and from groundwater transport of COCs. 
Area 3- "Potentially Clean Land" area areas of the PA and WTA which have never been associated with manufacturing or disposal activities. 
Area 4- Riverbank: The riverbank adjacent to the PA and the southern 2/3rds of the WfA. 
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4.2 Proposed Interim Measures 

The Site RFI4 and ERFI5
, conducted in 1995 and 2006 respectively, have resulted in 

development of a thorough Site characterization and CSM. The technologies selected as 
proposed Interim Measures (IMs) have been successfully demonstrated in multiple past remedial 
actions, and have been shown to be effective engineered and management systems for 
controlling the migration of Site COCs in soils and groundwater. Installation of the proposed 
remedies as IMs will provide timely, full-scale demonstrations that the selected technologies will 
achieve the site specific clean-up objectives. The IM approach is cot;~.sistent with the Site RCRA 
Permit6 and the Advanced Notice of Proposed Rulemaking (ANPRfon "Action for Releases for 
Solid Waste Management Units at Hazardous Waste M~geme:nt Facilities", published 
May 1, 1996, in The Federal Register, Vol. 61, No. 85, pp 19431-19464. Both ANPR and the 
Site RCRA Permit state that an IM approach may be -~tilized if warranted by site-specific 
conditions. 

• • :~-~.j;·' •·_:-'._.: • .. •,1 '· 

The proposed IMs for all Site areas and envirorii:nental media are presented .:fu··· Table 4-2, 
"Proposed Interim Measures." Technical specificati6ns'· for.,¢ach of the IMs are presented in 
Table 4-3, "Interim Measures Technical Specifications."· 'f:ig4res 4.1 and 4.2 visually display on 
Site maps the types and locations for all proposed IMs. ' ·• · 

' . 

4.2.1 Projected Effectiveness ofPropos~d Int~ri,Jn Measures.· 
.': ... 

. .: ~-

It is estimated that implementation of the propos~ IMs .. :Wf~tr.educe the TCDD loading to the 
river from Site groundw~t.~fby -~4.% from the cyrient low ltiveis, resulting in an average TCDD 
concentration in Site gr9undwatei-i4!scharging to~the river of 0.006 pg/L, well below the TMDL 
target of 0.014 pg/1· 'fo)::Jhe Kafi~;yha River (s~ ... Appendix A). The proposed IMs address 
virtually all Site soils. th~~~~aps.a.il~ .c.overs are Pt9iected to reduce the TCDD flux to the River 
in surface wat~r b,y !00%. · ·11t~'fore~~:~-:to4l.} ~ffect of the proposed IMs is a 99.98% overall 
reduction ~ ·;TCD~::~'lB'- to the-~:~ver (i.e.' from 2.445 uglday for surface water and 0.00732 
ug/day J?:f groundw~:. to zern::<f9t surface water and 0.00043 uglday for groundwater). 
Reduc~~~ in TCDD fl~~:tp the ijv~r .. will be evaluated pursuant to the Interim Measures 
Effectiven~~ Monitoring P~,discus~ in Section 5.0. 

' . :. ; -:. · : . _·: . ~ 
. - ~- · 

· . . ' .. 
_ .. , .. 

4 "RCRA Facility Inves~i~~dh and Stabilization/ Measure Plan", dated May 5, 1995, and the Addendum, dated 
August 7, 1995, both by R.piix Associates, Inc. The August 7, 1995 Addendwn responded to the Agencies' June 16, 
1995 Comments on the May 5, RFI Report. 

5 "Expanded RCRA Facility Investigation Report'', dated February 16, 2007, Potesta & Associates, Inc., with 
attachment of USEPA and WVDEP "Draft Comments for the February 16, 2007 Draft Expanded RFI Report", dated 
August 24, 2007, as approved by letter to Michael House, Solutia Inc. dated Apri1 25, 2008, William Wentworth, 
USEPA Remedial Project Manager. 

6 RCRA Corrective Action Permit, EPA ID WVD039990965, Part II·Specific Facility Conditions, E. Interim 
Measures 
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4.3 Potential Integration of Contiguous Property 

Figure 4.1 shows the approximately 2.8-acre Western Parcel of the approximately 12-acre West 
Virginia Alcoholic Beverage Control Administration (WV ABCA) warehousing and distribution 
facility, which is contiguous to the PDA. The same IM that is proposed for the PDA is a 
potential IM for this property7

• Multiple investigations of the Western Parcel indicate that the 
IM proposed for the PDA would also be protective for the WV ABCA Western Parcel. 
Accordingly, the installation of the barrier wall and cap planned for the PDA could be extended 
to the Western Parcel and be performed as one integrated project \Vith the PDA 11\1. In such 
case, the fmal location of the barrier wall along the eastern boundary of the Western Parcel as 
depicted on Figure 4-1 would be determined prior to installation. 

Inclusion of the Western Parcel into the PDA IM project;would require agi~~ment between New 
Monsanto and WV ABCA on the Western Parcel reiriediation (i.e. fina.'i ·4esign; access for 
investigation and remediation; future access; etc.). If' this agr~ement is not rea#ted in a timely 
manner (i.e. consistent with the enclosed RCRA J)~liverable Schedule for the Solutia Site 
located in Section 6.0), installation of the PDA IM wiil·procee<findependent of the WV ABCA 
Western Parcel remediation. · ": · 

7 See Table 4-2 for the PDA 1M description and Table 4-3 for detailed IM technical specifications. 
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TABLE4-2 

Proposed Interim Measures 

Type Media Site Area Interim Measures 
Land use restricted to commercial / Industrial via 

Institutional Groundwater/ 
restrictive covenant 1 

Controls Soils Site-Wide Prohibition of Groundwater extraction via restrictive 
covenant for any reason other than monitoring and /or 
treating 

Containment of the PCE Source Area within the Former 
Rubber Chemicals Manufacturing Area with a Barrier Wall 
and Low-Permeability Cap (WV33CSRl -Subtitle C). 
Pumping within contained area to maintain inward 

Process Area gradients with on-site or off-~t~ groundwater treatment 

Low-Permeability Cap bver the Former 2,4,5-T 
Manufacturing area 

Permanent Permeable Cover over remainder of Process 
Area 

Containment of the PDA with a Barrier Wall and Low-

Past Disposal 
Permeability (WV33CSR1 -Subtitle C) Cap. Pumping 

Source Control 
Soils and Area 

within contained area to maintain inward gradient and 
Groundwater recover LNAPL with on-site or off-site groundwater and 

LNAPL treatment. 

Riverbank 
Rip-Rap armoring of the exposed PA (- 2500 LF) and 
WTA river bank (southern - 1600 LF). 

Containment of the Old Nitro Dump/Waste Pond with a 
barrier wall and Low-Permeability Cap (WV33CSR1 -
Subtitle C); Pumping within contained area to maintain 

Wastewater 
inward gradients with on-site or off-site groundwater 

Treatment Area 
treatment 

Low-Permeability Cover over 2,4,5-T Building demolition 
debris; Limestone Bed, Surge Basin, Emergency Basin, 
Equalization Basin and A3 Basin. 

A4.L C?*"-n.e.-,...'( 1nf~JU/'".'tt{ Yc._ 
Semi-annual sampling of effectiveness monitoring 
wells for Site COCs. 

IM 
Semi-annual Dioxin TEQ sampling ofiM Effectiveness Effectiveness Groundwater Site-Wide 

Monitoring 
Monitoring wells along the Site river boundary. 

Annual sampling of Site surface water and Kanawha River 
for Site COCs 

1 This is an environmental covenant executed pursuant to the Voluntary Remediation and Redevelopment Act, West 
Virginia Code Chapter 22, Article 22, and the Uniform Environmental Covenants Act, West Virginia Code Chapter 
22, Article 22B 
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Table 4-3 

Interim Measures Technical Specifications 

IlVl Type Applicable Site Area(s) Specifications 
Low Permeability Cap 

PDA CompUanJ with WV 33CSRI (Subtitle C) 

PA TCE Source Area o 18" {avg.) bedding layer 

Old Nitro Dump I Waste Pond o Geotextile Cushion 

o 40 mil HDPE 

o Composite Drainage Layer 

0 Piping over Drainage Layer 

o 18" Vegetative Soil Layer 

Low Permeability Cover 
PA Former 2,4,5-T Manuf. Area 0 8" soil bedding layer 

WT A lml!oundments o 40 miiHDPE 

- Emergency Basin 0 Geotextile 

- Surge Basin 0 18" Vegetative Soil Layer 

- Equalization Basin 

-AJ Basin 

- Limestone Bed 

WTA - 2,4,5-T building demolition 
debris disposal area 

Pennanent, Permeable Cover 
All areas of the Site without Low 0 Geotextile 

Permeability Caps or Low Permeability 
Covers 

0 18" Vegetative Soil Layer 

Barrier Wall 

PDA Soil / bentonite (-2 %) Slurry Wall 

PA TCE Source Area l xl0"7cm/sec permeability 

Old Nitro Dump I Waste Pond Width - 2-3 ft. 

Depth- - 55-60ft. to impervious strata 

Keyed - 3 ft into underlying impervious strata 

River Bank Armoring w/ Roek Riprap 

P A Riverbank (- 2500 LF) Commercially Purchased Limestone 

Southern WT A Riverbank (- I 600 
Hard, durable limestone w/ d50 of 12" 

LF) 

Rock size range of6" min. to ~ 18" max. with ~ 6% 
by weight < 6" 

~ 30% weight loss when subjected to 5 cycles of 
Sodium Sulfate Soundness Test - ASTM C88-99a 
Standard Test Method fQr Soundne~ Qf Aggregates 
b)' Use of Sodium Sulfate or Magnesium Sulfate as 
modified by the American Association of State 
Transportation Officials (AASHTO) T-104 
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5.0 INTERIM MEASURES EFFECTIVENESS MONITORING PLAN 

5.1 Objectives 

The Interim Measures Effectiveness Monitoring Plan (IM-EMP) is a multi-year monitoring and 
evaluations plan to be initiated upon completing the installation of all IMs. The overall purpose 
of the IM-EMP can be defmed in three timeframes: 

1. Confinn that the IMs are initially functioning ~~sistent with the design 
specifications. . 

2. In the intermediate timeframe, provide suffic.i~nt -~W,. to evaluate the rate of 
improvement of Site environmental media re1~tive to -~ media objectives (see 
Table4-1). . _· .. · · · .. . 

3. Longer term, provide data which can \)eused to assess the aP.equacy of the IMs 
toward achievement and maintenance of the lon.g-term Site medi.a. objectives and 
long-term, permanent protection of H. Heal~ .~ the Environin~t. · 

The long-term objective of the IM-EMP will be to det~rlnfue if additional measures will be 
required to achieve State and Federal grou.ndwater cleanup cli:t~ria. 

' ··· . .- . . 

5.2 Sampling and Inspections ' · :· · 

The IM-EMP will consist of the following Perio<lj.e' activiti~s with the analytical results to be 
reported on an annual basis: :_ ~ · . · 

• 
• 

Annual ·.mspection c>:f:all Caps and Covers 
Annual a~~~sment;. ~~Qf. all Instituct:O~ Controls for completeness and Site 
cqm,.pliance · ·• ::_ ::· · _-: ·;:: ~ .. ~~,; .... · ~ >_ . . .. 

· senu~~l;!al s~liJ?..g of ail groundwater IM-EMP Monitoring Wells • 
a) Analy;~i~ f<>r Site:¢Qc;s . 
b) Calculatloiipf COC' ro;ass flux to the river 

• ··; .· .. Semi-annuai·~pling Jthe Kanawha River surface water for Site COCs 
, ·. '~ ~~).Comparisoif;§f water column COC concentrations to WV A WQC where 

: }_~ ayailable; oofuparison with other criteria where appropriate 
Anli~ .Site suiface water sampling and analysis for Site COCs • 

'".:. ... ·~·: . 
'· . . .. 

Table 5-1 presents a sUminary of the IM-EMP as they relate to Site IMOs. 

Figure 5.1 displays a map of the Site IMs illustrated and IM-EMP Monitoring Well locations. 
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5.3 Reporting 

Beginning with the first full year following completion of the installation of all IMs, annual 
IM-EMP reports will begin. The annual IM-EMP report will summarize the sampling and 
inspection results from the previous year and assess progress toward achievement of IMOs. The 
annual IM-EMP report will be submitted in the first quarter of each year for the prior year report 
period. 
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Environmental AREA 
Media 

Soil/wastes 

~ • Source Areas Groundwater 

Stormwater 

~-Former 
!Manufacturing Areas 

Storm water 

~ -Non-Manufacturing 
Soils 

Areas 

~-Riverbank Soils 

Sitewide Groundwater Groundwater 

Reporting 

TABLE 5-l 

Interim Measures Effectivness Monitoring rtan Summary 
Solutia Inc. - Nitro, WV Site 

-· ~ Interim Measures Objectives (IMOs) 

Short-Term Intermediate I Long-Term 

1) Implement Site Health and Safety Plan and Site security procedures to prevent exposure of 
industrial and construction workers and trespassers to source area soils and wastes prior to 1) Prevent exposures of current and future Site users and trespassers to soils and wastes 
and during the construction of Interim Measures. 

2) Control Site sources and monitor TCDD, PCE, TCE, DCE and VC concentrations in 
2) Control migration ofTCDD to the Kanawha River via the groundwater pathway such that 

groundwater to wnfmn improvement over time following Interim Measures implementation .. the sum from all Site sources is below the "safe loading level"(2) for the Site. 

3) Control Site groundwater use until long-term CMOs are achieved. 3) Control migration of PCB and its breakdown products to the Kanawha River via the 
groundwater pathway to a level that is protective of surface water quality. 

4) Maintain compliance with the NPDES Permit(!) 
4) Control migration ofTCDD to the Kanawha River via the stormwater pathway such that 
the sum from all Site sources is below the "safe loading level"<2> for the Site. 

S) Prevent exposures of Site users and trespassers to soils. 
5) Maintain compliance with the NPDES Permit<1> 5.a) Control migration ofTCDD to the Kanawha River via the stormwater pathway such that 

the sum of all Site sources is below the "safe loading levet"<Z> for the Site. 

6) Implement Site Health and Safety Plan and Site security procedures to prever~t exposure of 
industrial and construction workers and trespassers to Area 3 soils prior to and during the 6) Prevent exposures of current and future Site users and trespassers to soils. 
construction of Interim Measures. 

7) Implement Site Health and Safety Plan and Site security procedures to prevent exposure of 
industrial and construction workers and trespassers to Area 4 soils prior to and during the 7) Prever~t exposures of current and future Site users and trespassers to soils 
construction of Interim Measures. 

8) Monitor groundwater downgradient of the Former Rubber Chemicals Manufacturing Area 
9) Determine if the Interim Measures are capable of achieving State and Federal groundwater 
cleanup criteria<3>, and; and the Wastewater Treatment Area 
10) If not, what additional actions are required for fmal RCRA Corrective Measures 

l1T .. 
It IS anticipated that an NPDES permit will not be requtred followmg Interim Measures unplementat10n and a demonstration period. 

Interim Measures Effec:tiveness Monitoring Plan 

1) Annual Inspection of all caps & covers; 
2) Annual assessment of all Institutional Controls for completeness and Site compliance 

3) Annual groundwater sampling of all 1M Effectiveness Monitoring Wens<3
> I analysis for 

Site COCs I calculation of CCC mass flux to river; 
4) Annually sampling of Kanawha River surface water for Site cocs<4> 

5) Annual Site surface water sampling and analysis for Site COCs; 

See Item I above. 

See Item 1 above. 

See Item 3 above. 

f) Comprehensive Effectiveness Monitoring Report summarizing monitoring results and 
assessing progress toward achievement of IMOs- due annually in 1 Q for preceding year. 

(l) "Safe Load Level" for the Site established in the TMDL Report: "Dioxin TMDL Development for Kanawha River, Pocatalico River and Armour Creek, West Virginia", dated September 14, 2000, prepared for U.S EPA Region Ill by Tetra-Tech, Inc. 

(J) See Figure XXX "IM Effectiveness Monitoring Wells" for well locations 

<4>The 1M Monitoring point will be in the river along the site bank. 

<'>Achievement of groundwater cleanup criteria will require reasonable efforts to eliminate or mitigate further releases of contaminants from SWMUs, impoundments and affected soils, and reduction of contaminant levels, as practicable, over time, to support reasonably expected use. These criteria may include the implementation of 
institutional and/or engineering controls. 
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6.0 INTERIM MEASURES WORK PLAN SUMMARY I SCHEDULE 

6.1 Scope of Work 

Work to be performed pursuant to this IM Work Plan- including the IM-EMP - are swnmarized 
as follows: 

1. 

11. 

111. 

iv. 

The following activities will precede installation of the l}arrier walls (i.e. Item ii): 
a) A geological investigation along the 3 barrier.waii pathways to determine 

b) 

c) 

d) 

e) 

depth to B/R and overburden/bedrock char~¢rization; 

Excavation and clearing of the barri~r· ·wall pathway of all physical 
obstructions/debris; • · . · 
Completion of needed agreements. ~ong all resp(}n~ible parties involved 
with the WV ABCA Parcel B i11c¢i:>oration into the PDA-JM; 
Final delineation of the ext~nt of CC\p and barrier wall. pathway for 
incorporation of WV ABCA Parcel B into.,the PDA IM; · '.. · 
Completion of needed agreemelit$ amQ.rig responsible parties involved 
with the HUB Industrial Park Draih\¥ay'·project and installation prior to or 
in conjunction with.t,he PDA IM. · 

... . :~ . " . · ... _ 

Installation of three groundWatet;'barrier walls to~liii'giapproximately 8000 LF. 
a) PA- PCE Source Are~ · ·, ,:._· · . 
b) PDA; . . . · . .. . 
c) WTA - .Old Nitro Dwnp 'a,ntfWaste Pond'~ 

-:: -:-? .. >.;.:; ··;·.~- ' ' 

Inst~IHiti~~ pf two'{z) additional IM:)~ffectiveness Monitoring Well pairs. 
. -~ ··~_., . .-: ' . . .. . -~ 

Iq.~tallation···;~rappro~~t~Jy: .. 122 , a~~es of Site Caps and Covers as detailed in 
Tabl~s~A·:l, "Irit~ Measuresf and Table 4-2, "Interim Measures Technical 
Specifiba!jR:Wl·" A·::. : 

.. · . . 

~:··:-· ... , Riverbank ~i~~g, ~~ng and armoring . 
... ·~·'. , a) PA- Z$,QO LF; 

· 'h), WTA ,<$outhern 1600 LF. 
· .. · . .' 

• -t · ·, ·{·J 

v1. Institu\~b~ Controls 
a) '4irid use restricted to commercial I Industrial through the implementation 

·of restrictive covenants that meet West Virginia requirements ; 

8 An environmental covenant executed pursuant to the Voluntary Remediation and Redevelopment Act, West 
Virginia Code Chapter 22, Article 22, and the Uniform Environmental Covenants Act, West Virginia Code Chapter 
22, Article 22B 
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b) Prohibition of groundwater extraction for any purpose other than 
monitoring through the implementation of restrictive covenants that meet 
West Virginia requirements. 

Detailed design plans for the barrier walls, Caps and Covers will be submitted for review and 
approval pursuant to the enclosed schedule (See Tab 6.0 Schedule). 

6.2 Schedule 

The RCRA Deliverable Schedule on the following page reflects the following key completion 
milestones: ·: ·.·· 

/f) 
o IM Work Plan approval 12/22/09 7j12-'2-/ ~ 
a- Final W\LAQGA-agreemen:ts'""-----li-111+11 

- o_ Final Hl::fB-agreenrents on Clrainway - oo120l O-
o 'er wall(s) investigation/clearing -=1

1
=0t-

12 
___ 0o_. 1~o1_J~2 J "l 0- 1 __ .... ..> 

e-c;-B~er wall(s) installations , ~ 
o Site Cover Installations ______ "-0~?20-14- I '2 

~ ·~ 6.3 Reporting 

During the multiyear IM construction peri6d (2010.~·-1~4~:14), progress reports and future plans 
will be submitted to the Agencies on a quarterly. b~is bY·~ 4..0tfi of the month following each 
quarterly. Quarterly repor,ts:_:WiJl. be due: Jan~ 20, Aprlf20, July 20, and October 20. In 
addition, it is anticipat~d that od6i$.i<:mal progress.meetings, site visits with USEPA and WVDEP 
will take place as welt · · ·· · ''·· 

••.•• \l• 

:· . ;";. . 
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r li) 6 Tasl< Name DuratiOn Start F II'ISh Predecessors 
1 1 10·19·09 RCRA Deliverable Schedule ' 2 

3 .. / Flexays Demolition 412days Fl'i 419104 Mon 1117/06 

8 ../' Soils Stabilization Plan - PA I WWTP & Site Handoff 296 dcys Wed1016104 Wed 11/23106 

17 ../ CA-750EI 576 d'YS Mon 4119104 Mon 7f3/06 

22 ../' CA·726EI 4nctays Mon 10/18104 Tue 8116101 

26 ../. Exp11nded • RFI (Groundwater) S4G days Wed10/6104 Tua 10131106 

35 ../. Abandonment of GW -us I TCE Rec system shutdown 39 days Wed 1016/04 Mon 11129104 

41 ../ Expanded· RFI (Soils & SWIIUs) 507 d'YS Wed 1016104 Thu 9/14106 

46 ../' Expanded RFI Report 147.6clays Wed 11/16106 Fri S/8109 

72 Corrective M ... ures study (CMS) 342 days Mon 911108 Tue 12122109 

73 ../'v- Develop & ~bmit CMS Work Plan 1mon Mon 9/ 1/08 Fri 9/26/08 

74 ../·v- Agencies Draft eoa-nts to Sol uti a 39 d.ys Mon 9/29108 Thu 11120108 73 

75 ./v- Solutia Reviews Draft Comments I Schedule Review Meeting 7.1wka Mon 9129101 Thu 11120108 

76 ../" Meet to cliacuss Agency Draft Commenta 1 day Wed7122/09 Wed 7122101 75 

77 ~v Submit revised Work Plan as Interim Measures Work Plan 12.6 wka Thu 7123/09 Mon 10/19/09 76 
-r.-- -~ . 

78 Interim Measures Work f>tan. AgenCies' Review f Comment/ Approval 9.2wka Tue 1p/20/0S \:.. .! . e : .:: ~ :? 10\J .. "7 
'-.-. ,; -- - :.,. 

79 

80 Implement lnte11m Meuures 1216 d&~ye Tue 10120109 Tue 9/23114 

81 

82 GW Barrier Walls (3) Installation 566 days Tue 10120109 Tue12120/11 

83 

84 PnHieaign geological investigation 4mons Wed 12/23/09 Tue 4113/10 78 

85 

86 WVABCA Parcel B 100 days Tue 10120109 Mon 311110 

87 Finalize Agreements to Include Part:ei B Within PDA Interim Measure 3mons Tue 10120/09 Mon 1111110 77 

88 Select Final Barrier Wal Location along Parcel B Easlem Boundary 2mons Tue 1/12/10 Mon 3/8110 87 

89 

90 HUB lndu.trial Park stonnwater Dralnw&~y 420days Wed12/23109 Tue 112111 78 

91 Finalize project scope and agreementa 8mons Wed 12123109 Tue 818/10 

92 Design I bid / select contractor I mobe /Instal Dratnway I domobe 15 mons Wed 8/9/10 Tue 8/2/11 91 

93 

94 Barrier Wall Pathway Clearing - RFP I Contractor Selection /Implementation 166days Tue 319110 Tue10/M/10 88 

95 Project design I RFP development / Contractor selec:tion .• 3mons Tue 3/9/ 10 Mon 5/31/10 

96 v Barrier Wal Pathway Clearing 5 mons Wed 619/10 Tue 10126/10 95,91 

97 

98 Barrier Walls (3) Installation :SOOdays Wed 10127/10 Tue 12120111 H 

99 Project Design I RFP Development I Contractor Selection 6mons Wed 10127/ 10 Tue 4/ 12/11 

100 Install - 7&00 LF of Slurry Walls 180 days Wed 4113111 Tue 12120111 99 

101 Mobe & Install Barrier around TCE Source Area 3mons Wed4113/11 Tue 7/5/11 

102 Instal Barrier Wal around POA 2mons Wed 813/11 Tue 9/27/ 11 101 ,92 

103 lnataa Barrier W., around Old Nitro Dump and Waste Pond.ctemobe 3 mons Wed 9128111 Tue 12120/ 11 102 

104 

105 :! Sits Covers Design and Installation 720days Wed 12121111 Tue 9123114 

106 PA - Impermeable and Permeable Covet's 18 mons Wed 12/21/ 11 Tue 517/13 98 

107 River Bank Annoring 18 mons Wed 12121/ 11 Tue517113 98 

108 WNTP - Impermeable and lmpenmeable Covers 18 mons Wed 5/8113 Tue 9123114 107 

109 

110 

111 REl..A TED PROJECTS 1380 days Tue 1/1/08 Mon 4115/13 

112 

113 3 SOL.UTIA ~ITE REDEVELOPMENT 1320daya Tue 1/15/08 Mon 214113 

114 Development of Redevelopment Master plan 36mons Tue 1/1 5/08 Mon 10/18/10 

115 \_,; Coordinate Solutia Site Interim Measures and Redevelopment 30 mons Tue 10/19110 Mon 2/4/ 13 114 

116 

117 ::! KANAWHA RIVER SITE ASSESSMENT 1380 days Tue 1/1108 Mon 4115/13 

118 ........ Coordinate River Sediment projeCt wtth Solutia Site Interim Measures 69 mons Tue 111/08 Mon 4115/13 

- ··------- J 



7.0 CLOSING 

This report has been prepared to assist Solutia in evaluating the current environmental conditions 
at the Site. POTESTA and Solutia mutually devised the scope of this study, and is limited to the 
specific project, location, and time-period described herein. The report represents POTESTA' s 
understanding of the Site conditions as discernible from information provided by others and 
obtained by POTESTA using the methods specified. POTESTA assumes no responsibility for 
information provided or developed by others or for documenting co,~ditions detectable with 
methods or techniques not specified in the scope of services. In addition; no activity, including 
sampling, assessment or evaluation of material or substance, may be assumed to be included in 
this study unless specifically considered in the scope of serviQe~ an4 JJ?is report. Sketches and 
maps in this report are included only to aid the reader and she.uld not ·~ _considered surveys or 
engineering studies. If additional data concerning this Si~~ ;pecome avai"fa~);~ POTESTA should 
be informed so that we may examine the informati~ mid, if necessa.rY~ ·DJ;gdify this report 
accordingly. · ~· 
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Pre-Interim Measures TCDD Flux to River 

Tre~m Meaaurw - n;uu t-IIIX {avw.ge .o~uDieJ to tu~wn• KIW!I' 11111 me ~rounawater 
Path-v 1ft 200a 

Baals- 2001 Supplemental Data Collection· Two round• Of high volum. Dioxin Mmpllng dur1ng 
2QOI and 3QOI 

AYG AYG ·---z-1 GWFiow TCDD TCDDF1111 
.. AIM COM COMMEN'I8 

Ba1is -1008 Sepplemeobl Dab CoUeetioo- Two rouch of lligb velutt Dioxin aampliag deriag 
2Q08ud3Q08 

gpd "" .-r A Aqulr.r TCOD Cone (pgll.) B Aquifer TCDO f;onc (pg/L) 

A-Shallow Zone Flux 
PAFiux 36 0 .055 0.00001 

Wells 
1Q811 .JQUA ,\\'1/f'll~ 1()11!C .i()llll \\\'1~1):\' 

POA Flux(avg) 206 0.136 0.00011 
WTA 32.8 0.552. 0.00068 

PA 
GW-3 n OU04 •• oo~n 

0.055 
(l ()(}~) U Cl(J~7 

0.003 GW-4 0.16 U.OO) U.Oul 
B.Oeap Zone Flux GW-9 0.11 0.14 0.085 0.079 

PDA OW-10 0,22 0.26 0.138 0.009 0.021 0.035 
PAFiux 7017 0.003 0.00009 GW· II 0 .031 0.065 0.016 0.0009 

PDAFiux 2447 0.035 0.00033 GW-12 0.026S 0.68 0.82 0,053 
WTA 9049 0.178 0.00611 GW-13 0.0043 0004S 0.75 0.0225 

Total 19,063 0.101 0 .00732 WTA GW-14 4.7 0.552 I 0.1 IS 0.345 
0.171 

GW-19 0.26 0.27 ! 0.008 0.014 
GW-18 O.OS2 0.078 0.0008 O.OOIS 

TMDL TCDO allocated load (uglday) to GW·l1 0.0006 0.0004 0.007 0.0031 
1U contaminated GW a 7010 Flow- June"gS 

TMOL, Pg42 
~~-TCDDC~. •DU2 

O.M% AIIG TCDO flux as % Cf allocloted TCOD lo-.l 

Conv.,.iona 
3.785412 



Post Interim Measures TCDD Flux to the River 
Post Interim Menu res • TCDD Flux (aver.ge eoluble) to Kanawlul River v~ the Groi.Widwliter ~thway In 

2008 Avenge TCDD conc:entratio• I• GW Post lnteriD Measurr:s (i.e. wltl10•t PDA + Old Nitro 

O.ls • 2008 Supple!Mntal o.ta Colltetion· Two rounds or high volume Dioxin sampling during 2QGiand 
Dump) 

SQOI 
AI'UII - ·- : III'IIII'L.l. 

<MFtow Awg'R:OD AVG1COD' 

~Z..IIIttAIN 
Cono l'lull 

COMMeNTS w• lQOI 3Q08 A\'ef'IP lQOI 3Qe8 Aftnl~ 
gpd Pill ugldQ 

A-Shallow ZOne Flux 
PA Flux 36 0.055 0.00001 

PDA FluX(avg) 206 PA GW·l 0.0004 0.0033 o.oss 0.0023 0.0027 
1.003 GW-4 0.16 0.007 0.001 

WTA 328 0.110 0.00014 GW-9 
PDA GW-10 Eliminated with containment ot PDA IB-Deep Zone Flux GW· II 

GW-12 
PAAux 7017 0.003 0.00009 GW-13 Eliminat.d with c:ontalrvnant Of Old Nitro Dump 

POAFiux 2447 GW-14 
WTA 9049 0.006 0.00020 WTA GW-19 026 0.27 0 .008 0.014 

GW-18 0.052 0 .078 0.0008 0.0015 o.tto 0.006 
Total 19,083 O.oot t.OOMJ TCDO Flua to -In----- GW-17 0.0006 0.0004 0.007 0.0031 

N'!!o 
R..ructlon In TCDO Flux va. l.to71 pglday 
.vg TCDD flux Mfo,. IMa 

Avg TCDO Cone: In GW •• percentage or 
42'!(, TMDllimit for Kanewlla RIVItl' (0.014 

pg/1..) 

1U TCOD alloc:at.d load to GW. 7Qt0 Flow • 
June "N TMDL Report, Pg 42 

0.003'!(, TCDO flux aa % of alloc:a'-d TCDD load 

I Conversions 
3.7854118 
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2Q08 Dioxin Results 
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2008 Supplmental Data Collection 

-

2Q08 Dioxin Results 
Round 1 
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lm.· a.-1 on EP,-. TEF ~ 
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2008 Supplemental Data Collection l ol 2 

3QOB Dioxin Result. 
Round 2 
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2008 Supplemental Data Collection 

3Q08 Dioxin Results 
Round 2 
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